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Claims \ 

. i 

1 . (Currently ainended) A cold hearth melting and refining arrangement comprising: 

i 

a cold hearth configured to hold a pool of molten material; and j 
a skull wing inhibiting configuration comprising an electron gun ; 
configured to generate an el e ctron b e am * and a programmable device coupled to tlje 

electron gun, ; 
wherein the skull wing inhibiting configuration programmable d e vice and the eleclron 
gun are configured so that provides an fee electron beam that sweeps along at least a 
portion of the perimeter of the pool of molten material to inhibit formation of skul 

at the edges of the pool of molten metal . j 

I 

2. (Currently amended). The cold hearth melting and refining arrangement of 

i 

claim 1, wh o r o in the programmable device and th e electron gun or e configured go jthat the 

cloctron beam sw e eps continuously along at leap t a portion of tho perimeter of the [pool of 

i 

molten mat e rial, wherein the skull wing inhibiting configuration provi d es an election 

i 

beam that continuously sweeps alonp at least a portion of the pe rimeter n f the pool of the 

\ 

pool of molten material to inhibit formation of skull wings at the ed ges of the pool of 



wings 



i 

molten metal. 



3. (Currently amended). The cold hearth melting and refining arrangement 
of claim 2, wherein the electron beam circumscribes the portion of tho perimeter of th e 
pool of molton material with a time period that is in th e range of about on e millisoioond to 



about several sec o nds . 
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wherein the skull wing inhibiting configuration p rovides an electron beam that | 

nVrnmscri bes the portion of the perimeter of the pool of molten material with a time 

period that is in the range of about one millisecon d to about several seconds. | 

| 

4. (Currently amended). The cold hearth melting and refining arrangement 
of claim 1, wherein the programmable dovioo and the electron gun are configur e d io that 
the electron b e am sweeps along at least a portion of the perimeter of the pool of mllt e a 
mntnrfnl in n nt e p and fioon mod e wherein the skull wing inhibitins co n figuration j 
provides an electron beam that sweeps along at least a porti on of the perimeter of -the 
pool of molten material in a step-and-scan mode. 

5. (Currently amended). The cold heart melting and refining arrangenjent of 

claim 4- 4wherein the skull wing inhibiting configuration provides an electron beam that 

\ 

has a dwell time of tho electron b e am at a spot between steps is in the range of abcjut one 

t 

millisecond to about hundreds of milliseconds. 

I 

| 

6. (Currently amended). The cold hearth melting and refining arrangement 

of claim 1 wherein the skull w inyr inhibiting configuration provides an fee electroij beam 

i 
i 

that delivers energy to clear the portion of the perimeter of the pool of molten material of 
volatile impurities that evaporate from the pool of molten material and recondensi on the 

L 

perimeter. ! 

\ 
t 

7. (Currently amended). A method of cleaning a perimeter of a pool of 
molten material in a cold hearth melting and refining arrangement, comprising ' 

utilizing an electron gun to generate an electron beam; and * 
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sweeping a portion of the perimeter of the liquid pool with the electron 

i 

beam so that volatile impurities that evaporate from the pool of molten material and 

[ 

recondense on the perimeter are dispersed. ! 

i 

8. (new) The method of claim 7 wherein sweeping a portion of the i 
perimeter of the liquid pool with the electron beam comprises continuously sweeping the 
electron beam aJ ong at least a portion of the perimeter of the liquid pool. ; 



9. The method of claim 7 wherein sweeping a portion of the perimeter of the 

liquid pool with the electron beam comprises circumscribing the portion of the perimeter 

r 

of the pool of molten material with the electron beam in a time period that is in the range 

p 

of about one millisecond to about several seconds. | 

10. (new) The method of claim 7 wherein sweeping a portion of the f 
perimeter of the liquid pool with the electron beam comprises sweeping the electrin 
beam in a step-and-scan mode. j 

1 1 . (new) The method of claim 10 wherein sweeping the electron beam in a 
step-and-scan mode comprises using an electron beam with a dwell time in the range of 
about one millisecond to about hundreds of milliseconds at a spot between steps, j 

i 

12. (new) The method of claim 7 wherein sweeping a portion of the perimeter 

of the liquid pool with the electron beam comprises using an electron beam to deliver 

i 
i 

energy to clear the portion of the perimeter of the poo) of molten material of volatile 

impurities that evaporate from the pool of molten material and recondense on the > 

i 

s 

perimeter. 
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